Pagel (1994) proposes a new explanation for the evolution of conspicuous oestrous advertisement in primates with promiscuous female mating systems. He argues that while earlier hypotheses successfully explained female benefits from the advertisement, they failed to explain why males should be incited to compete by oestrous swellings. He claims that males in multi-male societies should compete anyway, withouth any incitation from females and presents a model to support this view. His model would be relevant if ovulation was completely synchronized in all females in a group or if the probability of fertilizing a female was the same irrespective of the timing of copulation in relation to ovulation. This is not the case in mammals, however: sperm are generally shortlived and the closer the copulation is to ovulation, the higher the copulating male's chances of winning sperm competition (Gomendio & Roldan 1993) . This violates the main assumption of the model that all females have the same value for males, since it is clearly advantageous for males to mate with females that are close to ovulation, as Pagel (1994, page 1336) notes later in his paper. Concentrating mating effort on the short period of ovulation should be more important for males facing higher sperm competition risk, for example those living in multi-male groups.
Another criticism concerns Pagel's (1994) usage of the notion spite. Behaviour is termed spiteful when it decreases the fitness of both actor and recipient (Hamilton 1964; Knowlton & Parker 1979) . Pagel's model of males competing for matings does not demonstrate this. I believe the misinterpretation arises from Pagel's imprecise definition of 'individual fitness', which he suggests is decreased from the optimum when competition increases. But in his model, the 'individual fitness' is at its 'optimum' when there are no other males around, hence no competition occurs. This differs from the situation described by Knowlton & Parker's (1979) model of indiscriminate spite, which assumes that individuals expend some effort to defend enough resources to maximize their individual fitness, and shows that under some circumstances they should defend more resources than necessary to maximize their individual fitness in order to exclude other individuals. Thus Knowlton & Parker (1979) showed that indiscriminate spite may be the evolutionarily stable strategy, but Pagel's model merely shows that competition is costly. Pagel's Figure 1 is misleading: the effort spent on competition when the number of males is 1 should be 0, and thus the curve left of this point is biologically meaningless, since it denotes negative effort.
If the motivation behind female multiple copulation was to deplete male's sperm reserves and thus decrease other females' chances of fertilization, however, such female behaviour could be termed spiteful. This type of behaviour should be more beneficial in species forming single-male harems, because a harem owner is more likely to become sperm-depleted and at the same time prevent other males from mating with his females; since in primates the sex ratio approximates 1:1 (Dunbar 1988), the operational sex ratio (number of receptive females per adult male) in species with multi-male groups would always be highly malebiased making sperm depletion much less likely. Thus, female spite in combination with male sperm depletion does not explain why sexual swellings occur mostly in species with multi-male groups.
